The chelating behaviour of acetoacetanilide is quite comparable to acetylacetone. In previous communications from our laboratories we have reported the synthesis and characterization of five-and six-coordinated mixed ligand complexes of copper (II), cobalt (II), and nickel (II) acetoacetanilide with nitrogen donor ligands 2 . In this communication we report the synthesis and characterization of penta-coordinated complexes of zinc (II) bis (acetoacetanilide) with oxygen and nitrogen donor ligands. Bivalent zinc has a completely filled d 10 non-bonding shell and it usually forms four coordinated tetrahedral complexes. But under favorable conditions zinc (II) may also form five and six coordinated complexes utilising 4d orbitals.
Results and Discussion
Addition of ammonium hydroxide to an ethanolic solution of zinc (II) chloride and acetoacetanilide resulted in the precipitation of Zn(H20) (aaa)2 (where aaaH = acetoacetanilide). The analytical data (see Table 1 ) indicates the presence of one molecule of water in this complex. This is supported by a broad infrared absorption band with medium intensity centered at 3320 cm -1 . The free water has stretching modes occuring at 3560 and 3520 cm -1 . The lowering of water stretching modes to 3320 cm -1 in this complex suggests that water exists as a coordinated water molecule and not simply as water of hydration 3 . The electrolytic conductance measurements in nitrobenzene indicate that the complex is an non-electrolyte (^1m = 0.15 Ohm -1 cm 2 mole -1 ). The corresponding acetylacetonate complex also possesses one aquo molecule in the coordination sphere and a recent X-ray study confirmed the presence of water in the molecule 4 . The complex Zn(H20) (acac)2 has a trigonal bipyramidal structure 4 (acacH = acetylacetone).
When Zn (H20) (aaa) 2 was refluxed with heterocyclic nitrogenous bases in methanol compounds of the type ZnX(aaa)2 (where X = pyridine, 2-methylpyridine, 3-methylpyridine, 4-methylpyridine, and quinoline) were prepared. The diagnostic infrared absorption band around 3320 cm -1 due to the coordinated water is absent in these complexes. It seems reasonable that water molecule is replaced by one molecule of the N-base and penta-coordination is maintained. If the nitrogen donor ligand is simply added without replacing the water molecule, the compounds should have been formulated as six-coordinated ZnX (H20) (aaa) 2 . But analytical data and infrared spectral results rule a Abbreviation: aaa = deprotonated anion of acetoacetanilide; Py = pyridine; 2-Pic = 2-methylpyridine; 3-Pic = 3-methylpyridine; 4-Pic = 4-methylpyridine; Q = quinoline.
out this possibility. The conductance measurements in nitrobenzene indicate that the solutions of these N-base adducts are non-conducting (^IM = 0.10 -0.16 Ohm -1 cm 2 mole -1 ). Molecular weight data on several complexes are presented in The infrared spectral data on acetoacetanilide and its zinc (II) complexes in the carbonyl frequency region is presented in Table 3 . The carbonyl absorptions in these complexes occur at lower frequencies than those of the free ligand due to coordination with zinc ion. The infrared data indicates that the ligand acetoacetanilide is coordinated in its most common fashion through two oxygens. The absorption bands due to the bonded nitrogenous heterocyclic base are also modified indicating bonding to the metal. Pyridine and 2-substituted pyridines exhibit a band near 990 cm -1 and this band is usually used as a reliable guide to the coordination of pyridine residues 5 . In general this band is shifted to higher frequencies by 20 -30 cm -1 on coordination. This band was observed in the infrared spectra of Zn(Py)(aaa)2 and Zn (2-Pic) (aaa) 2 at 1010 and 1020 cm -1 respectively indicating a shift of 20-30 cm -1 . The r(M-O) frequency in Zn(H20) (aaa)2 occurs at 420 cm -1 . The M -O absorption band in the corresponding acetylacetonate complex is ob-served at 422 cm -1 (ref. 8 ). It was not possible to locate the M -0 band in the N-base adducts due to the interference of complex activated ligand bands originating from heterocyclic amines. Hence any changes in the (M -0) absorption band due to the introduction of N-base could not be recorded. Generally the Zn -N absorption band occurs at a frequency lower than 300 cm -1 (ref. 7 ). Due to the limitation in our infrared spectrophotometer we could not record the Zn -N absorption band.
Compound
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Av( C=0) When an additional ligand (N-base) is coordinated to the metal the release of electrons by the coordinating N-atom does strengthen the resonating ring system and as a result shifting of r(C = 0) and v(M -0) absorptions to higher frequencies is expected. On the other hand n bonding between the metal ion and heterocyclic N-atom would result in the electron drain from the ring system and shifting of the (C = 0) and (M -0) bands to lower frequencies is expected. The shift of the (C = 0) band to higher frequency was noticed in these N-base adducts (see Table 3 ). One may conclude that the heterocyclic nitrogenous ligands are strongly
